Chaperone-mediated autophagy promotes lung cancer cell survival through selective stabilization of the pro-survival protein, MCL1.
Autophagy is a dynamic recycling system using lysosomal proteolysis that produces new proteins and energy for cellular renovation and homeostasis. Although macroautophagy is known to serve as a survival pathway in many cancer cells, the role of chaperone-mediated autophagy (CMA), a selective protein degradation system, in cancer is not fully understood. Here, we demonstrated that lysosomal proteolysis, but not macroautophagy, attenuated apoptosis induced by the tyrosine kinase inhibitor, crizotinib, in the non-small-cell lung cancer (NSCLC) cell line, EBC1. In EBC1 cells, crizotinib induced BIM-dependent apoptosis, which was enhanced by inhibition of lysosomal proteolysis. Moreover, degradation of the pro-survival protein, MCL1, by the ubiquitin-proteasome system was induced by inhibition of lysosomal proteolysis, and by inhibition of the expression of the CMA mediators, HSC70 (heat shock cognate protein 70 kDa) and LAMP2A (lysosome membrane protein type 2A), suggesting the existence of a CMA-mediated MCL1 stabilization system in cancer cells. Indeed, the same MCL1 stabilization system was also observed in several NSCLC cell lines; in these cells, their specific molecular-targeted drug or ABT-263 (Navitoclax), the specific inhibitor of BCL-2 and BCL-XL, but not of MCL1, effectively induced apoptosis in combination with CMA inhibition. Therefore, our results indicate a novel mechanism of MCL1 stabilization in lung cancers by CMA, and a candidate efficient combination chemotherapy method against lung cancers.